The structure of megabenthic decapod crustacean assemblages on the Galician (north-west Spain) continental shelf (100 to 200 depth) and upper slope (200 to 500 m) was analyzed based on surveys carried out in autumn and spring, from 1980 to 1987. Forty species belonging to 19 families were caught. The portunid crab Polybius henslowii, a species with pelagic phases, was the most abundant species, but displayed strong spatial and temporal fluctuations. Other dominant species were the Norway lobster Nephrops norvegicus, the portunid Liocarcinus depurator, the galatheids Munida intermedia and M. sarsi, and the shrimps Solenocera membranacea, Plesionika heterocarpus, Pasiphaea sivado and Dichelopandalus bonnieri. Total abundance and biomass (average values excluding Polybius henslowii = 255 individuals and 2.06 kg/30 min tow) and species richness and diversity, H′ (6.85 species and H′ = 1.45 per tow) displayed a significant positive correlation with depth, and strong interannual fluctuations. The factors determining community organization were depth and, to a lesser extent, spatial structure. There was clear evidence of bathymetric zonation, differentiating between species characteristic of the slope (D. bonnieri and Pasiphaea sivado), shelf-slope edge (Macropipus tuberculatus, Pontophilus spinosus, Munida sarsi, S. membranacea, Processa spp.) and shelf (L. depurator, Macropodia tenuirostris, Paguridae and Chlorotocus crassicornis). The spatial zonation was related to changes in oceanography and sediment along the continental margin. Goneplax rhomboides, N. norvegicus, C. crassicornis and Alpheus glaber are benthic species which generally exhibit burrowing behaviour, and they were found mainly in the southern area where there are fine sediments due to the outwelling from the Rías Baixas. Different benthopelagic shrimps (Pontophilus spinosus, Plesionika heterocarpus, Processa spp. and Pasiphaea sivado) were typical of the zone just north of Fisterra, characterized by a convergence of water masses bringing about an increase in productivity due to upwelling. The benthic anomuran and brachyuran crabs Munida intermedia, M. sarsi, L. depurator and Macropipus tuberculatus were characteristic of the northwestern zone between Fisterra and Estaca, where the infauna reaches high biomass despite coarser sediments with a lower concentration of organic material than in the southern area. Lastly, both the Paguridae and Macropodia tenuirostris were species typically found in the waters in the northern shelf. Based on interannual changes in assemblage structure, two periods could be distinguished: between 1980 and 1984, when Polybius henslowii, D. bonnieri and Pasiphaea sivado had abundance peaks; and another period from 1985 to 1987 when L. depurator, Munida intermedia, M. sarsi and Macropipus tuberculatus increased in abundance.
Introduction
Decapod crustaceans make up one of the dominant groups of megabenthic invertebrates on the Atlantic continental shelf and slope (Lagardère 1973 (Lagardère , 1977a  distribution and abundance patterns of the crustacean communities, chiefly in deep waters (Abelló et al. 1988; Sardá 1992, 1993; Cartes 1993a; Cartes et al. 1994; Sardá et al. 1994a ).
The Galician continental margin (shelf and upper slope, 100 to 500 m depth; north-west Spain) comprises a narrow strip (30 to 60 km) (see Fig. 1 ) characterized by seasonal upwelling (Fraga 1981; Blanton et al. 1984; McClain et al. 1986 ) and a high primary productivity that determines the structure of the pelagic and benthic food webs (Tenore et al. 1984; Penas 1986; Ló pez-Jamar et al. 1992; Varela 1992; Fariñ a et al. 1997 ). This area is subject to an intensive demersal fishery targeting different fish species in addition to the Norway lobster (Fernández et al. 1978; Trujillo et al. 1993; Fariñ a et al. 1994) .
Earlier studies have been carried out on the Galician continental margin which examined the distribution patterns of some decapod species (Alonso-Allende 1980 González-Gurriarán 1987; González-Gurriarán and Olaso 1987; Freire et al. 1991 Freire et al. , 1992 González-Gurriarán et al. 1993; Fariñ a et al. 1994; Fariñ a and Pereiro 1995) . Only González-Gurriarán and Olaso (1987) described the structure of the decapod assemblages on the Galician continental margin, although its relationship to environmental factors and its temporal changes were not analyzed. Olaso (1990) and García-Castrillo and Olaso (1995) studied the megabenthic invertebrates in the Cantabrian Sea, an area adjacent to the Galician coast. Moreover, there have been a number of studies on the structure of crustacean assemblages in the Galician rías (coastal embayments) (González-Gurriarán 1982 Romero et al. 1982; Iglesias and González-Gurriarán 1984; González-Gurriarán et al. 1991) .
This paper analyzes the megabenthic crustacean assemblages on the Galician continental shelf and upper slope based on fishery research-surveys in autumn and spring between 1980 and 1987. The main purposes of the research were to examine the spatial distribution and interannual variation in the assemblages and to determine how they relate to environmental and oceanographic conditions.
Materials and methods
Sampling methodology has been described in detail in previous papers (González-Gurriarán and Olaso 1987; Sánchez et al. 1991; Fariñ a et al. 1994 Fariñ a et al. , 1997 . For the present study, demersal trawl surveys carried out on the Galician continental shelf (100 to 200 m depth) and upper slope (200 to 500 m) in autumn (1980 to 1986) and in spring (1984, 1986 and 1987) were taken into account. A ''baca'' type trawl gear with a 20 mm codend cover and an estimated opening of 22.0 m horizontally and 1.9 m vertically was used aboard the R.V. ''Coornide de Saavedra''. The study area was sampled according to a random stratified design. The 200 m isobath separated depth strata, and three geographic areas were predetermined: Miñ o-Fisterra (M-F), Fisterra-Estaca de Bares (F-E), and Estaca de Bares-Ribadeo (E-R) (Fig. 1) . The area between 200 and 500 m of the E-R area was not sampled because it has a rocky bottom with a steep slope. A total of 293 tows were carried out in autumn and 168 in spring. Tows were carried out in daylight (08:00 to 19:00 hrs) at a speed of 3 knots. Up to 1984, each tow lasted 60 min; in the survey of spring 1984, 60 and 30 min tows were carried out, and subsequently tows were 30 min long (data from 60 min tows were transformed to 30 min, and density and biomass were defined as the number of individuals/30 min tow or gram wet wt/30 min tow, respectively).
Decapod crustaceans caught in each tow were identified to species, and the number of specimens and total wet weight were recorded for each species. The different species of the family Paguridae (Pagurus prideauxi, P. alatus, P. bernhardus, P. excavatus and Anapagurus laevis) were identified on some occasions only to genus or family level, and are therefore grouped as Paguridae in this study.
Density, biomass, species richness and diversity (H′ Shannon-Wiener index in log 2 ) were compared among years, seasons and geographic areas using different models of analysis of covariance (ANCOVA), where depth was included as a covariate. The portunid crab Polybius henslowii was not included in the data analyses since the catches of this species showed great spatial and temporal fluctuations (mean abundance for each survey ranged between 0 and 7808 individuals/30 min tow, with tows where as many as ' 2 2 10 5 individuals were caught). This species has partially pelagic habits, occupying the entire water column and forming dense swarms (Allen 1968; González-Gurriarán 1987) that cannot be sampled adequately with the gear used.
The structure of the decapod crustacean assemblages and its relationship to different environmental factors was analyzed with different methods of correspondence analysis using the software CANOCO v. 3.12 (Ter Braak 1986 , 1987 and following the methodology used with demersal fishes in the same study area (Fariña et al. 1997) . Sixteen species which appeared in ≥ 5% of the tows were selected (see ''Code'' column in Table 1) , and log- Table 1 Megabenthic decapod crustaceans caught on continental shelf and upper slope off coast of Galicia. Mean density (individuals/30 min tow, SD in parentheses) and biomass (g wet wt/30 min tow, SD in parentheses) and frequency of appearance are given for each species in autumn (1980 to 1987; from 1980 to 1984, the data based on 60 min tows were transformed to 30 min tows) and in spring (1984, 1986 and 1987) transformed density-data for each species per tow were used. The following environmental variables were included: year, season (spring and autumn as categorical variables), depth, and geographic coordinates (surface trend defined by latitude, longitude and the interaction latitude × longitude). Correspondence analysis (CA) was used to determine the patterns of variability of the assemblages; subsequently, a canonical correspondence analysis (CCA), whereby the extracted axes constituted linear combinations of the environmental variables, was carried out. Successive partial CCAs were carried out (Ter Braak 1988; Borcard et al. 1992) , whereby an environmental variable was analyzed in each case, with the others being introduced as covariates.
Results

Species composition
Forty species of decapod crustaceans were caught; 31 in the seven surveys carried out in autumn and 37 during three spring surveys (Table 1 ). The species belonged to 19 families, the most diverse and abundant of which were Portunidae (6 species), Paguridae (5) and Pandalidae (4). Species belonging to the families Nephropidae, Galatheidae and Solenoceridae were also noteworthy in terms of density or biomass.
Polybius henslowii was the dominant species in autumn, making up 74% of the density and 73% of the biomass of the specimens caught. In spring, however, catches of this species were smaller (11.0 and 26.6%, respectively). With the exception of P. henslowii, the dominant species in terms of biomass in autumn (comprising > 5% of the catches) were Munida intermedia, Liocarcinus depurator, M. sarsi, Nephrops norvegicus and Paguridae; along with Plesionika heterocarpus and Solenocera membranacea these represented > 5% of the catches in number. In autumn, these species combined made up 87% of the density and 91% of the biomass, excluding Polybius henslowii. In spring, each of the above-mentioned species constituted > 5% of density (except N. norvegicus) and biomass (except Plesionika heterocarpus and S. membranacea). Dichelopandalus bonnieri and Pasiphaea sivado also made up > 5% of the catches in number of individuals. The dominant species in spring corresponded to a total of 93% in density and 92% in biomass.
Abundance and biomass
The density and biomass of the decapods increased significantly as a function of increasing depth (Figs. 2 and 3); depth was the most important factor explaining the variability in the catches, particularly in spring (in terms of percentage of explained variance in ANCOVA, Table 2 ). Total density and biomass (excluding Polybius henslowii) were very similar in the autumn (mean ± SD: 251 ± 573 individuals and 2.23 ± 4.98 kg/30 min tow) and spring (261 ± 401 individuals and 1.75 ± 2.41 kg/ tow) surveys ( Fig. 3 , Table 3 , P > 0.1). Geographic variability was of little importance in the catches. Biomass in F-E was higher than in M-F (more than twice as much at > 200 m depth), even though the differences only reached significant values in autumn, due to the inclusion of the 1980 and 1981 surveys (P < 0.05). Density followed the same pattern, especially in the slope area, although no significant differences were found between areas.
Interannual fluctuations in decapod density and biomass were marked ( Fig. 4 , Table 2 , P < 0.001 in all analyses), and constituted the most important factor in the autumn surveys, whereas in spring, depth accounted for a greater percentage of variance. Between 1980 and 1983, when the surveys were made only in autumn, catches were low (with minimum values for the 100 to 200 m stratum of 27 individuals and 0.58 kg/tow in 1980 in M-F and 18 individuals and 0.26 kg/tow in 1983 in F-E). In subsequent years catches increased; however, the trend varied depending on geographic area and depth (significant interaction, P < 0.05). In Area M-F, maximum density was attained in the autumn of 1984 (684 individuals/tow at > 200 m) and maximum biomass in the autumn of 1986 (3.52 kg/ tow). In the F-E area, maximum values were attained at > 200 m in the autumn of 1986 (1470 individuals and 12.3 kg/tow). In the northern area, E-R, catches reached 387 individuals and 4.26 kg/tow in the spring survey of 1987.
Species richness and diversity
The mean number of species caught per tow was 6.9 ± 3.3 and diversity (H′ index) was 1.45 ± 0.73, with maximum values of 16 and 2.98, respectively. Species richness and diversity increased with increasing depth (Fig. 2 ) and no significant differences were detected between the autumn and spring surveys ( Fig. 5 , Table 3 ; P > 0.1). Geographic differences in both parameters were of minor quantitative importance and were largely due to increases in the F-E area.
Interannual differences in species richness and diversity in the autumn surveys were mainly due to the low values recorded in 1980 (mean values of tows carried out at <200 m: 1.9 species/tow and H′ = 0.28 in Area M-F and 3.0 species/tow and H′ = 0.46 in Area F-E) ( Fig. 6 , Table 2 , P < 0.001 for the 1980 to 1986 series, P > 0.1 for the 1982 to 1986 series). There were significant differences among the different spring surveys; however, these depended on geographic area and depth stratum. Maximum values were consistently obtained in the F-E area in the autumn cruises (<200 m: 9.3 species/tow in 1986 and H′ = 1.83 in 1985; > 200 m: 11.9 species/tow in 1986 and H′ = 2.10 in 1981).
Spatial and temporal changes of the dominant species
The density of the dominant crustacean species underwent major spatial and temporal changes on the Galician coast (Fig. 7) . Polybius henslowii appeared almost exclusively from Miñ o to Estaca, with very high densities throughout the entire depth range in the 1980 to 1983 period, and particularly in 1980 and 1981. Most species had wide bathymetric ranges, although the Paguridae appeared almost exclusively at <200 m, Macropipus tuberculatus, Munida intermedia, M. sarsi and Solenocera membranacea were more abundant on the upper slope, and Dichelopandalus bonnieri and Pasiphaea sivado were only caught on the slope. In the northern zone, Area E-R, catches of Nephrops norvegicus, M. intermedia, M. sarsi, Plesionika heterocarpus and S. membranacea were rare. (D. bonnieri and Pasiphaea sivado were not caught in this area as tows were not carried out on the slope.) Liocarcinus depurator, M. intermedia, M. sarsi and P. sivado were present in greater abundance in Area F-E, whereas Plesionika heterocarpus and D. bonnieri were more abundant in the south, in Area M-F.
The only important seasonal differences detected were in the abundance of Macropipus tuberculatus, Munida intermedia and M. sarsi, whose densities were greater in autumn than in spring. In contrast, however, major interannual differences in density affected several species. One group of species increased in density over the years under study (Liocarcinus depurator, Macropipus tuberculatus between Miñ o and Estaca, and Munida intermedia and M. sarsi between Fisterra and Estaca). Another group which underwent strong fluctuations but displayed no clear trend was made up of Paguridae, Assemblage structure and faunal zonations Indirect gradient analysis (CA) indicated that depth was the factor determining the assemblage structure (Table 4 , Fig. 8) , showing a high correlation with the first axis extracted (r = + 0.51, P < 0.001). Although the second axis also correlated with depth (r = )0.22, P < 0.001), for the most part it reflected geographic changes, differentiating Area E-R tows from tows in the other areas. We observed high interannual variability within each geographic area and depth stratum, although no clear trend could be determined. There were no major seasonal differences, as indicated by the fact that the centroids of the autumn and spring surveys corresponding to the same years are located close together on the plane formed by Axes 1 and 2 (Fig. 8b) . The results of the direct gradient analysis (CCA) were similar, with Axis 1 (which represents 41% of the species-environment correlation) being linked to depth, while the interannual changes, correlated mostly with Axis 2, were more important than the geographic ones which were associated with Axis 3 (32% compared to 15% of the species-environment correlation). Table 3 Results of analyses of covariance comparing density (log 10 individuals/30 min tow), biomass (log 10 g wet wt/30 min tow). species richness and diversity (index H′) of decapod crustaceans between seasons and geographic areas, with depth as covariate (% expl percent explained variance; area abbreviations as in Fig. 1 Results of analyses of covariance comparing density (log 10 individuals/30 min tow), biomass (log 10 g wet wt/30 min tow), species richness and diversity (index H′) of decapod crustaceans between years and geographic areas, with depth as covariate (% expl percent explained variance; area abbreviations as in Fig. 1) 
Source of
Cruises G80-G86 Cruises G82-G86 Cruises W84, W86, W87 variation Partial CCAs were used to obtain the ordination of the species along the gradients defined by a sole environmental variable, previously eliminating the effect of other variables (Table 4, Fig. 9 ). All factors tested had a significant effect on assemblage structure (Monte-Carlo randomization tests with 99 permutations, P = 0.01).
However, the magnitude of the canonical eigenvalues indicate that the importance of depth, year and geographic location was similar and greater than the effect of season. All species had wide temporal ranges, but the outstanding periods were from 1980 to 1984 (associated with Macropodia tenuirostris, Pontophilus spinosus, Di- Fig. 1) chelopandalus bonnieri and Pasiphaea sivado) and from 1985 to 1987 (associated with Liocarcinus depurator, Macropipus tuberculatus, Munida intermedia, M. sarsi and Gonoplax rhomboides). Seasonal differences were not important and did not affect the dominant species (Chlorotocus crassicornis, D. bonnieri, and Pasiphaea sivado were more abundant in spring, while Macropodia tenuirostris, Macropipus tuberculatus and G. rhomboides were more abundant in autumn).
The ordination along the bathymetric gradient ( Fig. 9 ) revealed a clear faunal zonation between species typical of the slope (Dichelopandalus bonnieri and Pasiphaea sivado), outer shelf and upper slope (Macropipus tuberculatus, Pontophilus spinosus, Munida sarsi, Solenocera membranacea and Processa spp.) and of the shelf (Liocarcinus depurator, Macropodia tenuirostris, Paguridae and Chlorotocus crassicornis). A major geographic zonation is also evident (Fig. 10) , with four large areas: the southern zone (associated with Nephrops norvegicus, C. crassicornis, Goneplax rhomboides and Alpheus glaber); the zone to the north of Fisterra, where shrimps reached their greatest abundance with narrow distribution ranges (Pontophilus spinosus, Plesionika heterocarpus, Solenocera membranacea, Processa spp. and Pasiphaea sivado); the central zone of Area F-E (where the anomuran and brachyuran crabs were mainly found: Macropipus tuberculatus, L. depurator, Munida intermedia and M. sarsi); and Area E-R (Macropodia tenuirostris and Paguridae were species characteristic of this area, but displayed a broad geographic distribution).
Discussion
The structure of decapod crustacean assemblages on the continental margins in different geographic areas is largely determined by spatial differences in environmental and oceanographic conditions, and in particular, by depth, bottom type and characteristics of the water masses (Lagardère 1973 (Lagardère , 1977a Haedrich et al. 1975 Haedrich et al. , 1980 Wenner and Boesch 1979; González-Gurriarán and Olaso 1987; Abelló et al. 1988; Markle et al. 1988; Basford et al. 1989; Olaso 1990; Macpherson 1991; Bianchi 1992a,b; Setubal 1992; Cartes 1993a; Cartes et al. 1994; Sardá et al. 1994a; García-Castrillo and Olaso 1995) .
Off the Galician coast, there is a marked faunal zonation along the bathymetric gradient that is especially 1984, 1986 and 1987) evident around the shelf break ('200 m). This coincides to a great extent with the zonation reported in the northwest Mediterranean (Abelló et al. 1988 ) and in other areas of the North Atlantic (Lagardère 1973 (Lagardère , 1977a Haedrich et al. 1975 Haedrich et al. , 1980 Markle et al. 1988; Olaso 1990; García-Castrillo and Olaso 1995) . The distribution and abundance patterns of the various species on the coast of Galicia coincide with those described in earlier studies (González-Gurriarán 1987; González-Gurriarán and Olaso 1987; Freire et al. 1991 Freire et al. , 1992 González-Gurriarán et al. 1993; Fariñ a et al. 1994; Fariñ a and Pereiro 1995) and with other studies done in the northeast Atlantic (Lagardère 1973 (Lagardère , 1977a Olaso 1990; García-Castrillo and Olaso 1995) . Our results point to an increase in abundance and diversity of decapod crustaceans with depth. However, other studies report that on the middle and lower slope, these parameters decrease again (Haedrich et al. 1975 (Haedrich et al. , 1980 , with the exception of the submarine canyons located on the slope where biomass and density undergo a substantial increase (Sardá et al. 1994a ).
In addition to being associated with depth, the spatial structure of the shelf and upper slope crustacean assemblages is related to sediment granulometry that particularly affects benthic species, and to water masses and circulation patterns that affect benthopelagic species (Lagardère 1973 (Lagardère , 1977a Abelló et al. 1988; Basford et al. 1989; Macpherson 1991; Bianchi 1992a,b; Setubal 1992) . In deep zones where physical factors are more stable, food availability plays an essential role in zonation (Lagardère 1977a,b; . In our study area, the faunal zonation may be attributable more to oceanographic and sediment changes than to biogeographic factors, since the area is relatively small and the faunal composition resembles other zones located to the north and even in the Mediterranean (La- Abelló et al. 1988; Olaso 1990; Cartes 1993a) . The faunal zonation observed in this study can be related to the spatial heterogeneity of the physical characteristics of the study area. The species that inhabit the south of the Galician continental margin are benthic, and in many cases exhibit burrowing behavior, depending on the existence of fine sediment (Lagardère 1973 (Lagardère , 1977a , which is common in this area due to the outwelling from the Rías Baixas (Ló pez-Jamar et al. 1992) . The zone directly to the north of Fisterra, where benthopelagic shrimps are abundant, is characterized by a convergence of water masses and upwelling processes with high productivity (Fraga 1981; McClain et al. 1986 ). Benthic crabs are typical of the area between (1980 to 1986) and spring (1984, 1986 and 1987) . a Scores of species of decapod crustaceans on Axes 1 and 2 (species codes as in Table 1 ); b centroids of tows for each survey, season (continuous line autumn, dotted line spring), geographic area, and depth stratum (for simplicity, temporal evolution on plane formed by Axes 1 and 2 of each area and stratum are presented on separate graphs) Fisterra and Estaca, although they have a broad spatial distribution. This area has a high level of infaunal biomass as a result of the upwelling processes, even though the sediment is coarser and the organic content lower than to the south of the shelf (Ló pez-Jamar and González 1987; Ló pez-Jamar et al. 1992) .
Despite the fact that about half the species on the continental shelf and slope of Galicia have also been reported in the rías (between 5 and 50 m depth) (González-Gurriarán and Méndez 1985; González-Gurriarán and Olaso 1987) , the community structure in the two zones is completely different, so that only Liocarcinus depurator and occasionally Polybius henslowii are dominant species common to both zones (González-Gurriarán 1982 Romero et al. 1982; Iglesias and González-Gurriarán 1984; González-Gurriarán and Olaso 1987; González-Gurriarán et al. 1991) .
The spatial organization of megabenthic crustacean assemblages and of demersal fish assemblages shows very different patterns in our study area as well as in other zones. The spatial and temporal changes in the demersal fishes of the Galician coast are mainly associated with oceanographic phenomena displaying great seasonal and interannual variability (Fariñ a et al. 1997) , whereas in decapods the more stable sediment and oceanographic conditions are of greater importance. In the case of fishes, which are more mobile and in many cases carry out ontogenetic migrations through the bathymetric gradient, faunal zonation and spatial structure of the assemblage is of little importance (Markle et al. 1988; Haedrich and Merrett 1990; Macpherson and Duarte 1991; Fariñ a et al. 1997) . Migrations of decapod crustaceans are less important, although the benthopelagic species carry out seasonal and diel vertical movements along the bathymetric gradient (Lagardère 1977a,b; Sardá et al. 1994b ). On the other hand, some of the dominant species of demersal fishes on the Galician shelf make use of the rías either seasonally or during some life-history stages (Fariñ a et al. 1997) , indicating the importance of mobility and migrations in assemblage structure. In crustaceans, as mentioned earlier, there is very little interchange between the assemblages in the rías and those on the shelf.
The abundance and diversity of fishes on the Galician continental margin decreased with depth, displaying opposite patterns to crustaceans (Fariñ a et al. 1997; and present paper) ; this agrees with the inverse relationship between fishes and invertebrates proposed by Haedrich et al. (1975 Haedrich et al. ( , 1980 . Similarly, in the Mediterranean, the dominant species of demersal fishes in the shelf are replaced by benthopelagic crustaceans on the upper slope (Sardá et al. 1994a ). These distribution patterns may be caused in part by the trophic interactions between the Fig. 9 Ordination of species of decapod crustaceans obtained from partial canonical correspondence analyses analyzing effect of year, season and depth on assemblage structure. Score ± tolerance (root mean-square deviation) of each species and centroid of each survey (a) and season (b), and ordination of the bathymetric gradient (obtained by linear regression of depth in respect to score of the tow) (c) along the first axis are given (Species codes as in Table 1) two groups. In fact the juvenile stages and small-sized species of demersal fishes, which prey mostly on invertebrates (Macpherson 1981; Olaso 1990; Olaso and Rodríguez-Marín 1995) , are more abundant in shallow waters (Macpherson and Duarte 1991; Fariñ a et al. 1997) .
Decapod crustaceans play an important ecological role within the megabenthic assemblages on the continental margins, owing to their abundance and trophic relationships. Species such as Nephrops norvegicus, Liocarcinus depurator, Macropipus tuberculatus, Solenocera membranacea or Paguridae prey on epibenthic and infaunal organisms (Thomas and Davidson 1962; Lagardère 1977a,b; Abelló and Cartes 1987; Froglia and Gramitto 1987; Abelló 1989; Baden et al. 1990; Freire 1996) . Various benthopelagic shrimps such as Dichelopandalus bonnieri, Pasiphaea spp., Plesionika spp., and others prey on benthic, suprabenthic and mesopelagic organisms (Lagardère 1977a,b; Cartes 1991 Cartes , 1993b . Polybius henslowii also has a diet composed of benthic organisms and pelagic fishes and cephalopods (E. Poza and E. González-Gurriarán, unpublished data) . It has been suggested that megabenthic decapods have an important scavenging role, feeding particularly on fishes. On the other hand, several decapod species constitute a large part of the diet of demersal fishes that are dominant on the coasts of Galicia (Macpherson 1981; Olaso 1990; Olaso and Rodríguez-Marín 1995) . These data along with the results of this study suggest that the dominant decapod species on the Galician continental margin constitute an intermediate trophic level, and are a key factor in energy flow to higher levels of the food web and, in the case of the benthopelagic species, in the process of benthopelagic coupling.
Fig. 10
Geographic distribution of scores of tows and species obtained from partial canonical correspondence analysis analyzing spatial structure of assemblage of decapod crustaceans (variables = latitude, longitude, latitude × longitude; covariates = year, season and depth). Isolines of tow scores on first axis are shown (mapping based on regression: score = b 1 + b 2 × latitude + b 3 × longitude + b 4 × latitude × longitude), together with score ± tolerance (root mean-square deviation) of each species (Species codes as in Table 1) 
